Purpose: The aim of this study was to evaluate whether cardiovascular disease risk factors and depression are associated with the frequency of self-report in patients with erectile dysfunction (ED). Materials and Methods: Randomly selected men more then 40 years of age who visited the department of urology between January 2005 and July 2008 were evaluated by clinical examination and questionnaires. Trained doctors assessed the participants by using structured questionnaires that included medical history as well as report of ED. All participants were evaluated for cardiovascular disease risk factors. The group with unreported ED was defined as men with an International Index of Erectile Function-5 (IIEF-5) score of ≤21 who did not self-report ED. The group with self-reported ED was defined as men as above who self-reported ED. Symptoms of depression were assessed by the Center for Epidemiological Studies-Depression Scale (CES-D).
INTRODUCTION
Various types of phosphodiesterase type 5 inhibitors have been commercially available since the introduction of sildenafil in 1998, and these drugs have greatly improved the diagnosis and treatment of erectile dysfunction (ED). The general population can now access information on sexual dysfunction through the mass media and internet without visiting medical doctors, and the number of men who recognize ED as a treatable disease has increased. However, even if a man has ED, unless it exerts serious effects on his personal life, he may be hesitant to reveal it, and even though ED is a medically treatable disease, a large percentage of men do not receive appropriate treatments due to social, cultural, and financial reasons [1] . Cardiovascular diseases and ED share common risk factors such as hypertension, diabetes, hyperlipidemia, obesity, smoking, and a sedentary lifestyle. Cardiovascular diseases are well known to be a major cause of ED, and it has been reported that 40% of patients visiting the hospital for the treatment of ED have coronary artery disease [2, 3] . In addition to organic causes, depression and other psychological problems may also induce ED [4] . It is well known that the severity of such organic and psychological risk factors is closely associated with the severity of ED [4] [5] [6] [7] . In addition, as the severity of ED becomes more profound, the discomfort felt by patients may become more severe, and this leads to the presentation of symptoms during the patient's hospital visit. In other words, it could be that the incidence of cardiovascular disease risk factors is high and their level is more severe in the patients presenting with ED symptoms. In addition, psychological factors such as depression are risk factors for ED and simultaneously may mediate effects on the presentation of symptoms. With this background, we evaluated the severity of ED according to self-report of ED and its association with cardiovascular disease risk factors and depression to assess the effect of the severity of the risk factors on self-reported ED.
MATERIALS AND METHODS
We assessed all male patients older than 40 years who visited our hospital from January 2005 to July 2008. We assessed the patients' disease history, such as the presence or absence of associated diseases, including ED, and the patients underwent a physical examination that included measuring blood pressure, height and weight, and waist circumference. The patients also underwent laboratory tests to measure fasting glucose levels, serum cholesterol values, etc. For all patients, ED was evaluated by using the Korean version of the International Index of Erectile Function-5 (IIEF-5) [8] . The men were divided into two groups as 1) nonreporting patients who visited the department of urology for symptoms other than ED, but their IIEF-5 score was lower than 21 points and so ED was diagnosed, and 2) self-reporting patients who visited the department of urology for ED as the chief complaint and their IIEF-5 was lower than 21 points and so ED was diagnosed.
The patients with a past history of surgery or injury of the pelvis, penis, urethra, or prostate or the cases who were unable to perform normal intercourse were excluded from the study;
we also excluded patients who took medication for psychological disease such as depression or anxiety. For the normal values for the laboratory tests, the fasting glucose level was based on the standard value of the American Diabetes Association [9] , and the normal value of cholesterol was based on the standard value of the American National Cholesterol Education Program (NCEP) Adult Treatment Panel (ATP) III [10] .
To evaluate the symptoms of depression, we used the Korean version of the questionnaire for the Center for Epidemiological Studies-Depression Scale (CES-D) that was developed by the National Institute of Mental Health (NIMH) in 1971; it was translated by Cho and Kim [11] . In our study, to compare the patients with the general Korean population, the cutoff for the selection of patients with symptoms of depression was determined to be 21 points. SPSS 12 for WINDOWS (SPSS Inc, Chicago, USA) was used for the statistical analysis.
Chi-square tests were used for comparisons between the two groups, and p-values less than 0.05 were considered to be statistically significant.
RESULTS
A total of 459 patients were registered, and their average age was 53.4±7.8 years. In 183 patients (39.8%), IIEF-5 was found to be lower than 21 points; among these patients, 119 patients (25.9%) were in the unreported patient group and 64 patients (13.9%) were in the self-reported patient group. Therefore, patients who did not present with subjective ED symptoms were more abundant (Fig. 1) . The average age of the unreported group was 54.9±7.6 years and that of the self-reported group was 51.4±8.1 years; there was no significant difference in age between the two groups.
In the comparison according to the age distribution, the older the age, the higher the incidence of ED (score of less than 21 points on the IIEF-5; p＜0.05). Nevertheless, the incidence of presenting subjective ED symptoms was somewhat higher in the younger generation, but this was not statistically significant. In the two groups, the incidence of patients with the cardiovascular disease risk factor of hypertension, with diabetes, and with a body mass index (BMI) higher than 25 kg/m 2 was significantly higher in the self-reported group (p＜ 0.05) ( Table 1) . Similarly, the incidence of patients having abnormal fasting glucose, high-density lipoprotein (HDL)-cholesterol, triglyceride, and total cholesterol values in the self-reported group was significantly higher than in the unreported group (p＜0.05) (Table 1) ; nonetheless, the low-density lipoprotein (LDL)-cholesterol value did not differ between groups.
In the comparison of the severity of ED according to the IIEF-5, the incidence of severe ED with lower than 10 points on the IIEF-5 was 24.4% and 42.1%, respectively, and was significantly higher in the self-reported group than in the unreported group. The incidence of mild ED between 17 and 21 points on the IIEF-5 was 49.5% and 26.6%, respectively, and was significantly higher in the unreported group (p＜0.05) (Fig. 2) . In the evaluation of depression symptoms based on the CES-D, the incidence of patients with a score higher than 17 points on the CES-D was higher in the self-reported ED group than in the unreported group (p＜0.05) (Fig. 3) .
In the comparison of the prevalence of depression symptoms according to the severity of ED, the prevalence of depression symptoms with a score of higher than 17 points on the CES-D was significantly higher in the self-reported ED group than in the unreported group for each severity of ED (p＜0.05) (Fig.   4) . 
DISCUSSION
The prevalence of ED may show a noticeable difference depending on the evaluation method. The prevalence of ED in 40-80-year-old Koreans has been reported to be 31.9% [1] .
According to a report of the Massachusetts Male Aging Study (MMAS), 52% of men aged≥40 years responded that they had ED [4] . However, according to the study reported by Ahn et al, the prevalence of ED among Korean men was 13.4% (self-reported ED) and 32.4% (with an IIEF-5 score≤17) [12] , and the prevalence may vary depending on the diagnostic standards for ED. Similarly in our study, we observed that the prevalence of ED in the patients presenting with subjective ED symptoms and in the patients who didn't present with ED symptoms but who were diagnosed by the IIEF-5 evaluation differed, and it is thought that the age of the patient, the level of sexual activity, and the patient's psychological state affect the recognition of ED symptoms and its determination. It can be speculated that there are many patients who do not consult with medical doctors or who do not present with ED symptoms because they conceal their ED or the ED does not greatly affect their personal life. Due to such factors, during the interview by medical doctors with the patients, gaining sufficient understanding of patients' ED is difficult unless the doctor aggressively asks the right questions [13] . In our study, the severity of ED and the incidence of cardiovascular disease risk factors for the patients who visited our hospital with the chief complaint of ED were higher than for the patients who visited our hospital for other diseases and were then classified as having ED by the IIEF-5 evaluation. This is thought to be due to the fact that cardiovascular disease risk factors such as age, hypertension, hyperlipidemia, obesity, and smoking are important factors for the development of coronary artery disease, and at the same time, such risk factors are involved in the vascular ED that has an organic cause [4, 7, 14] . Cardiovascular diseases and vascular ED are closely associated with each other, which is because they both have common pathophysiologic mechanisms. Atherosclerosis is a systemic disease, so ED patients with atherosclerosis may have the same arterial lesions in their coronary arteries as they have in their penile arteries. Therefore, it is not surprising that many patients with arterial ED have ischemic heart disease.
Kawanishi et al reported that in ED patients, the measurement of the arterial blood flow of the corpus cavernosum is useful as a screening test for ischemic heart disease [15] . Roumeguère et al have reported in a clinical study on serum lipid, which is known to be a common risk factor of ED and coronary artery disease [16] , that the HDL-cholesterol level and the ratio of total cholesterol to HDL-cholesterol could be a predictive factor for ED. In our study, obese patients whose BMI was higher than 25 kg/m 2 made up 54.7% of the patients with an IIEF-5 score lower than 21 points and who presented with ED symptoms, whereas obese patients whose BMI was higher than 25 kg/m 2 made up only 28.6% of the ED patients who did not present with ED symptoms. None of the reported studies have shown direct evidence that obesity induces sexual dysfunction; yet, obesity could be a causative factor that induces secondary chronic diseases, cardiovascular diseases, diabetes, and hormonal dysfunction, and such chronic diseases are risk factors that could induce ED. Thus, the close association between obesity and ED could be deduced. Numerous studies on the association of obesity and ED are currently ongoing. According to the study reported by Chung et al, in 225 patients, no significant differences in ED were detected between the obese group and the normal group when cardiovascular disease risk factors were excluded [17] . However, when the cardiovascular disease risk factors are considered, and based on the fact that ED was significantly more abundant in the obese group, it is thought that rather than obesity directly inducing ED, obesity induces vascular ED by inducing chronic vascular disease. In addition, in a study reported by Bacon et al that was conducted on 31,742 health care workers, it was found that obesity accelerated the deterioration of erection [18] , and exercise prevented the deterioration of erection; therefore, it could be deduced that weight control and regular exercise also exert positive effects on sexual function. The CES-D consists of 20 questions; it is a self-report type of depression scale and is a tool to screen for depression [19] .
The CES-D measures depression symptoms according to the frequency of symptoms that are experienced during the past one week. Each question is scored as 0-3 points (the 5th, 10th, and 15th question are scored in a reverse fashion), and the total score is distributed from 0 to 60 points. In our study, with regard to the association of ED with symptoms of depression as assessed by the CES-D self-questionnaire, the number of symptoms of depression for the self-reported ED patients was significantly higher than that for the nonreporting ED patients, and it is thought that depression may mediate effects on ED symptoms. In addition, the psychological effects caused by ED, such the deterioration of the self-confidence of patients, may induce or worsen the depression symptoms. In the previous American Massachusetts Male Aging Study, it was revealed that the CES-D score did not independently predict the incidence of ED [4] . However, according to recent studies, the CES-D score for evaluating symptoms of depression in type 2 diabetes patients has been reported to be an independent predictive factor for ED [20] .
In our study, we observed that the incidence of cardiovascular disease risk factors and their severity affected the severity of the self-reported symptoms of ED in the ED patients with symptoms of depression. Yet, the number of subjects in our study was small, and all the factors affecting the level of discomfort of the ED patients, such as the frequency of sexual activity, the quality of sexual activity of their sexual partner, and the serum testosterone value, which mediates effects on libido, could not be examined. Additional studies that include these factors are required in the future.
CONCLUSIONS
Our results suggest that men with self-reported ED had a higher frequency of cardiovascular disease risk factors and symptoms associated with depression than did men with unreported ED. Furthermore, men with self-reported ED had more severe ED than did the men with unreported ED.
